The remediation methods designed and deployed by Integrated Water Resources, Inc. for use at the Department of Energy Savannah River Site 321-M Solvent Storage Tank Area comprise a complete set of cleanup and control inventions called the Dynamic Underground Stripping -Hydrous Pyrolysis/Oxidation (DUS/HPO). The technology toolbox includes: the engineered combination of steam injection, electrical heating, and vacuum extraction for subsurface remediation; a method for destruction of contaminants in situ through oxidation in the presence of injected steam; and an in situ tomographic imaging technology for real-time monitoring of thermal treatment zones in the subsurface. The technology toolbox utilizes developments in enhanced oil recovery using steam injection and is well-suited to remediation applications in highly heterogeneous media. Modeling and design components of DUS/HPO deployments have borrowed from petroleum industry refinements of steam injection. At the Savannah River Site Solvent Storage Tank Area (SSTA), the target remediation zone is 30.5 meters (100 feet) square on surface, and extends from 6.1 meters (20 feet) below ground surface (bgs) to approximately 48.8 meters (160 ft) bgs through sedimentary materials that span a wide range of hydraulic conductivity. The ambient water table exists at approximately 44.2 meters (145 ft) bgs. Steam injection wells ringed the target zone, with multiphase extraction dominated by a centered extraction well, backed up by three additional existing perimeter vapor extraction wells. The SSTA field-scale deployment of DUS/HPO utilized steam injection, groundwater pumping and vapor extraction, to remove 31,000 kg (68,000 pounds) of VOCs during 12 months of operation. The DUS/HPO system was capable of managing the delivery and extraction of very large quantities of thermal energy and vapor-phase material. Subsurface thermocouples and tomographic imaging documented subsurface thermal changes, including the location and geometry of specific zones of relatively high and low permeability. Total steam injected for the 12-month period of operations was approximately 48 x 10 9 KJ (45 x 10 9 BTU), injected at wellhead pressures between 0.15 and 0.38 MPa (7 and 40 psig), depending on lithology of the screened interval, depth, and operational considerations.
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